OBJECTIVE: Viral gene delivery system has problems such as mutagenesis and unexpected immune response. As nonviral gene delivery, electroporation and ultrasound also suffer from low transfection efficiencies and tissue damage. Laser-mediated gene transfer has received much attention as a new method for targeted gene transfer because of its safety and high spatial controllability. We investigated the feasibility of gene transfer into human head and neck squamous cell carcinoma (HNSCC) by the use of nanosecond pulsed laser-induced stress waves (LISWs). METHOD: LISWs were generated by irradiating a rubber disk as a laser target with nanosecond laser pulses from the second harmonics (532 nm) of a Q switched Nd:YAG laser. Plasmid DNA coding for GFP mixed with or without lipofectamine (cationic-lipid transfection reagent) was administered into human HNSCC cells in vitro. Pulsed laser was irradiated to a laser target placed on cell culture dish and GFP expression was evaluated under a fluorescent microscope 24 hours after irradiation. RESULTS: No GFP expression was observed in the cells without pulsed laser irradiation, while GFP expression was observed in the cells irradiated with pulsed laser. Higher GFP transfection efficiency was demonstrated in the cells administered with plasmid mixed with lipofectamine when compared with the cells without lipofectamine. CONCLUSION: Gene transfer by LISWs is a hopeful nonviral target gene transfer method. Gene transfer of therapeutic genes into HNSCC cells using LISWs could be a promising strategy for gene therapy for head and neck cancer, because of its safety, high spatial controllability, and easy applicability.
Genes Related to Radiation Resistance in SCC Cell Line
Sei Young Lee, MD, PhD (presenter); Se-Heon Kim, MD, PhD OBJECTIVE: 1) Establish radiation resistance (RR) squamous cell carcinoma cell lines. 2) Identify genes related to RR by a measurement of altered gene expression after inducing RR. METHOD: Oral squamous cell carcinoma cell lines SCC15, SCC25, and QLL1 were cultured. They were treated with 2Gy radiation per session, and parts of them were alive in finally accumulated dosage of 60Gy through 30 times repetition for inducing RR cell lines. We compared results of cDNA array and Proteomics in non-radiated cell lines and RR cell lines to detect changes of gene expression. RESULTS: There were 265 commonly up-regulated genes and 268 commonly down-regulated genes in all 3 cell lines after cDNA array. Among them, 35 up-regulated genes and 37 down-regulated genes showed meaningful changes of expression. After classification of these genes according to function, there was one tumorigenesis related gene, 12 RAS oncogene family genes, 2 anti-apoptosis related genes, 13 DNA repair related genes, and 5 Cadherin-related genes. Ingenuity Pathway Analysis (IPA) was carried out with AURKA and TP53 to detect RR-related genes among them, in which 7 genes were P61 Oral Presentations
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